Abstract. The resistivity of graphite electrode is not only an important parameter to reflect the physical characteristics, but also the main technical index of the graphite electrode. In this paper, The independent design and development of the equipment used for measuring resistivity of graphite electrode body of experimental measurements and data analysis, and analysis of the distribution of the bulk resistivity under different electrode plate through change measurement of graphite electrodes at two ends of the main body of the electrode plate shape; at the same time, choose the appropriate location in the different phase of resistivity variation analysis [1] [2].
The measuring method of resistivity of graphite electrode is double bridge method, micro ohm meter method, non-contact measurement method, DC probe pressure drop method and so on [3] .DC probe pressure drop method is the international standard method, and it is also a common method in the world, It can be applied to the determination of the resistivity of carbon materials in a large section. This study analyzed by measuring the resistivity of graphite electrodes to provide a theoretical basis for the industrial production of product quality testing, Therefore, the methods used to measure the DC voltage drop method probe. Below is the simple diagram of the actual measurement: Figure 1 Simple chart of resistivity measurement Specifications of graphite electrode experiments we used for Φ160mm × 223mm,and after the car outside circle processing. During the experiment on both ends of the graphite electrode through the constant current, changing the distance between the probe and the electrode plate in both rectangular and circular electrode plate electrode plate opposite the probe turned condition of phase angle.The upper and lower distance of the graphite electrode is divided into 13 parts, the whole circle is divided into 16 phases.Then the voltage drop between the two probes is measured by using a table top, and the electrical resistivity of the graphite electrode is calculated according to the formula (1). 
Resistivity Measuring Device
Graphite electrode resistivity measurement of the mechanical requirements: good repeatability and high precision; simple and convenient method of measuring, high level of automation; mechanical transmission smoothly without rapid impact phenomenon; electrode clamping fully; chuck should have sufficient pressure, etc.For other parts, there are some requirements , such as:You must ensure constant output current source; multimeter measurement accuracy must be high enough; the data acquisition is fast enough [5] [6] [7] [8] [9] , etc.In order to meet the above experimental conditions, the laboratory independently designed and developed a new type of measuring equipment, as shown in figure 2: Figure 2 New type of graphite electrode resistivity measurement equipment
The choice of testing equipment. The current provided for the graphite electrode plate must be constant and can be easily adjusted.DlC-6000C-30-50 type power supply can meet the output constant current and its resolution can reach 0.01A.Desktop million table is using the Agilent 34401A digital multimeter, it has resolution, 24 hours 0.0015% basic DC voltage accuracy, accurate and can be repeated to obtain a numerical test.
The motion control system of measuring device.
The power source part of this device is provided by an air pump,In order to realize the measurement of the process automation we use SIEMENS PLC S7-200 control air solenoid valve to achieve the clamping of the graphite electrode, and the extension of the probe and the return.
Data Acquisition and Date Analysis
Desktop digital multimeter between two probe real-time measurement of voltage drop and the size of unit level and numerical changes rapidly, artificial reading will cause large errors, therefore we use the computer automatically, the interval of the voltage value into the collection. Thus it can reduce the people for the burden of the operation but also to ensure the accuracy of the measurements.
In addition to the size of the graphite electrode and other factors, the electric resistivity of the graphite electrode can be affected by the measurement of both ends of the electrode plate change.Therefore the experimental design of the two different disk electrode: rectangular electrode plate, a round disk electrode according to practical industrial requirements. We also study the in rectangular electrode plate phase on the resistivity of graphite electrode effects.
The current density of different electrodes is different, but the influence of different current density on the resistivity of graphite electrode is very large,So, how to choose the appropriate disk electrode resistivity of graphite electrode measurement is very important. Rectangular disk electrode size width 35mm, long 165mm, 40mm thick, round disk electrode size 100mm, 40mm thick, production of materials for brass.Which were fixed at both ends and pass into the graphite electrodes 5A constant current, change the position of the graphite electrode phase and the contact between the probe,the use of desktop multimeter measured the voltage drop between the two probes by the equation (1) is calculated the resistivity of graphite electrodes.On access to data processing and analysis, and for distribution,As shown in Figure 3 , Figure 4 : Through the above, we can found in using rectangular disk electrode measurement of its impact on graphite electrode resistivity compared with circular disk electrode larger, and therefore in order to better reflect the graphite electrode resistivity we choose rectangular disk electrode.
In order to further study the effect of phase range on the resistivity of graphite electrode, we resistivity according to the formula, and calculated the resistivity of 16 phase ranges from 2240 sets of data. To analyze the data, get the relationship between the resistivity and phase as shown in Fig  5: : Figure 5 Distribution of resistivity Through the image, we can infer the relationship between the resistivity and the phase of the triangle, Using the method of curve fitting, least squares fitting, the experimental data are processed and analyzed.
Graphite electrode phase is setφ ,Graphite electrode resistivity of function
.Because of the distribution of the electric field density, the electrical resistivity of the cylindrical graphite electrodes can be changed, so the function of the phase and resistivity can be considered as a continuous function, Figure 6 .From the graph, we can see that the difference between the actual value and the theoretical value is 0.001 / mm Ω ,So the error is within the allowable range, The formula (3) is established. Figure 6 Comparison between theoretical and experimental values Through the above experimental me can be drawn: in actual industrial measurements can use rectangular disk electrode on the production line of graphite electrode resistivity detection, so the resistivity of the graphite electrode is more accurate.At the same time, the resistivity of the graphite electrode of the rectangular electrode plate is a triangle curve under different phase. And the relationship between the phase and the resistivity is basically in accordance with the formula (3).
Summary
The resistivity of the graphite is related to not only the length, shape and the graphite itself, but also and working environment of temperature, pressure, humidity, and applied in relation to the graphite at both ends of the current, voltage, pressure, electrode shape and position of the probe and a variety of factors. This experiment using DC probe pressure drop method measuring resistivity of graphite electrode, and analyzes the effect of the resistivity of the graphite electrode with different electrode plate and the different phase of graphite electrode resistivity distribution. The basic requirements of the experimental conditions are in accordance with the basic requirements of the method for determining the electrical resistivity of carbon materials GB/T24525-2009.
